Principles and applications of polymerase chain reaction: basic science for the practicing physician.
To review the technology of polymerase chain reaction (PCR) and its use in diagnostic medicine and biomedical research. A literature review was performed using the PubMed database for English-language articles published between January 1, 1985, and November 31, 2007, using the following keywords: polymerase chain reaction, real-time polymerase chain reaction, and applications of real-time polymerase chain reaction. Select review articles and primary articles relevant to medical applications of PCR were chosen. As a revolutionary technique, PCR provides a rapid and accurate means of amplifying DNA. It has enabled the cloning and manipulation of genes for biomedical research and has facilitated the diagnosis of genetic, infectious, and oncologic diseases. The use of reverse transcriptases to evaluate RNA levels and the extension of PCR technology to quantify DNA amplification in real time has brought major advances to the application of PCR. By allowing the determination and quantification of changes in gene expression, these techniques have provided a greater understanding of disease processes and now serve as a foundation for diagnostics and basic science research. Both PCR and real-time PCR have dramatically changed the field of basic science and diagnostic medicine. These technologies are now a well-established, indispensable part of research and clinical laboratories.